Design and Evaluation of RGD-Modified Gemini Surfactant-Based Lipoplexes for Targeted Gene Therapy in Melanoma Model.
We have developed and evaluated novel peptide-targeted gemini surfactant-based lipoplexes designed for melanoma gene therapy. Integrin receptor targeting peptide, cyclic-arginylglycylaspartic acid (cRGD), was either chemically coupled to a gemini surfactant backbone or physically co-formulated with lipoplexes. Several formulations and transfection techniques were developed. Transfection efficiency and cellular toxicity of the lipoplexes were evaluated in an in vitro human melanoma model. Physicochemical properties were examined using dynamic light scattering, zeta-potential, and small-angle X-ray scattering measurements. RGD-modified gemini surfactant based lipoplexes showed significant enhancement in gene transfection activity in A375 cell lines compared to the standard non-targeted formulation, especially when RGD was chemically conjugated to the gemini surfactant (RGD-G). The RGD had no effect on the cell toxicity profile of the lipoplex systems. Targeting specificity was confirmed by using an excess of free RGD and negative control peptide (RAD) and was demonstrated by using normal human epidermal keratinocytes. Physicochemical characterization showed that all nanoparticles were in the optimal size range for cellular uptake and there were no significant differences between RGD-modified and standard lipoplexes. These findings indicate the potential of RGD-modified gemini surfactant-based lipoplexes for use in melanoma gene therapy as an alternative to conventional chemotherapy.